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FOREWORD 


This document presents sound velocity and temperature data as 
a function of geographical area (North Atlantic), month, and 
season for standard depths. The subject matter presented is 
taken from historical data available on tape at the NODC, 


This document is intended to give ASW and oceanographic personnel 
a first approximation of various environmental conditions to be 


expected for specific regions, 
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GENERAL INFORMATION 
Scoye 

Swmmary listings of sound velocity and temperature with depth 
and the respective gradients are presented in two volumes for the 
area of the North Atlantic Ocean which lies between 20°N and 60°N 
latitude and between 30°W longitude and the North American Continent. 
Volume I contains listings for that part of the area between 40°N 
and 60°Ns; Volume II contains the part between 20°N and 4O°N. AL 
data within the confines of Chesapeake Bay are excluded from the 
listings. 

Basic Data 

Oceanographic data obtained from Nansen bottle casts were used 
in computation of sound velocity and gradients. These data include 
all oceanographic stations in the NODC archives within the designated 
area, except for those stations which were considered unsuitable and 
were therefore deleted. The deletions were made for the following 
reasons: 

1. Erronecus date. 

2. Bottle spacing in the cast not close enough to present 
a meaningful velocity profile. 

3. Stations too shallow to be of value. 

The remaining 30,929 stations were geographically sorted by 
Marsden squares. Locations of Marsden squares are presented in 
Mgure 1, with the heavy line showing the extent of the area. The 
positioning of one-degree squares snd quadrants witain the Marsden 


squares is explained in Figure 2. 


vil 


Presentation 

Three types of listings have been prepared for each Marsden 
square in the area, based on the following criteria: 

1. Stations are sorted according to Marsden square, one- 
degree square, and month. Any one-degree square and 
month listing must contain a minimum of eight stations 
extending to at least 150 meters depth. 

2. A geosort is made by Marsden square, one-degree square, 
and season. Seasons are defined by successive 3-month 
periods of the year, beginning with January. To 
qualify for this type of listing, a one-degree square 
must have at least five stations extending to a depth 
of 400 meters or more. 

3. A sort is made by Marsden square, five-degree quadrant 
and month. There is no depth requirement for this 
listing, and all quadrants for which data exist are 
listed by month. 

For all three of the above listings, one-degree squares or quad~ 
rants are not listed if no data exist or if the minimum requirements 
are not fulfilled. 

Computation Methods 

Sound velocity was computed by using observed temperatures and 

Balinities according to Wilson's formula: 


Ve = 1hig.14 + V, + Vi + Ve + 7 


P stp and 


Ve = h.STALt = 4.4532 x 10-2t2 - 2.60k5 x 10-4¢3 + 7.9851 x 10-54 


vill 


Vp = 1.60272 x 1074p + 1.0268 x 107>p? + 3.5216 x 10°%p3 
3. 3603 x 10-12, 4 
V, = 1.39799 (8 - 35) + 1.69202 x 1073 (s - 35)? 


Vatp = (8 - 35) (-1.1eb4 x 107% + 7.7711 x 10-74? + 7.7016 x 
1079p - 1,2943 x 1077p? + 3.1580 x 107Spt + 1.5790 x 
10-%pt2) + p(-1.8607 x 10-4 +7.4812 x 10-2 + 4.5283 x 
10783) + p2(-2,529h x 10°T + 1.8563 x 10°92) + 
'p3 (-1.9646 x 10-21%), 

where 

+ = Temperature in degrees Centigrade 

yp = Pressure in kilograms per square centimeter 

s = Salinity in parts per thousand 


Ve = Sound velocity in meters per second. 


Sound velocity at standard depths was interpolated by using the 
3-point La Grange method of interpolation between observed depths. 
Standard deviation is computed from the formula: 
STD = / Xx" - (x)? 
D 
“tel 
where 
Ix” = Sum of squared parameter values 
(x)? = Square of summed parameter values 
re Number of samples. 


Gradiente are computed from: 





AAD «= 30.48 (= Xe 
ae =) 


ix 


where 


x, = A parameter value at some standard depth 

X% = Either an observed or interpolated parameter value 
immediately above x, 

z, = A standard depth 


Zo = Observed or standard depth inmediately above z,. 


Averages are obtained by: 


AVG = && 
n 


where 
Xx = Sum of the parameter values 


n = Number of parameter values. 


EXPLANATION OF HEADINGS 
TEPTH--Standard depths in meters are listed in this column. vhs 
extend to the standard depth immediately above the deepest observed 
value. 
VELOCITY~-Sound velocity in meters per second is given under sub- 
headings for averege (AVG), maximum (MAX), and minimum (MIN) computed 
values at each standard depth. Also included are the number of 
stations (NO) used in computation and the standard deviation (SD) in 
meters per second. 
VELOCITY GRADIENT--Velocity gradients are measured in meters per second 
per 100 feet to tne depth (standard or observed) immediately above 
each standard depth. Subheadings AVG, MAX, and MIN refer to the 
average, maximum, and minimum computed gradients. The nuzber of 


stations (NO) in some instances is smaller than the number given 


x 





under the velocity heading; thi occurs when sound velocity 18 not 
computed at an observed level immediately above a standard level. 
TEMPERATURE--The temperatures listed under the subheadings AVG, SD, 
MAX, and MIN refer, respectively, to the average, standard deviation, 
maximum, and minimum temperatures at standard depths and are recorded 
in degrees Centigrade. The number of stations at each depth level is 
given under No. 

TEMPERATURE: GRADIENT--Gradients to the next higher observed or 
stendard depths are given in degrees Centigrade per 100 feet. The 
subheadings carry the same meanings as previously described. If, at 
any of the stations, a temperature is missing at an observed level 
immediately above a standard level, the number of stations at any 
particular depth may be less than the corresponding number appearing 
under "TEMPERATURE." 
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SUPMARY FOR CNE DEGREE SQUARE 47 OF MARSDEN SQUARE 80 FOR MONTH 7 


DEPTH VELOCITY VELOCITY GRADIENT TEMPERATURE TEMPERATURE GRADIENT 
NO AVG S$ O0 MAX MIN NO AVG MAX MIN NO AVG $ 0 MAX MIN WO AVG MAK min 
0. 12 1544.2 1.1 1565.4 1541.8 0 0.0 0.0 0.0 12 28.52 0.51 29-02 27.40 9 0.0C 0.06 0.0) 
10. 12 1544.1 0.9 154561 1541.9 12 -O66 Oo} -1.5 V2 28.36 O64) 28653 27.39 120 -0.50 -0.03 <-1.01 
20. 12 1543.7 Oo? 1544.7 1542.0 12. -2.0 -1.2 -3.0 12 26.10 0©.32 26.57 27.36 12 1.34 -0.61 -2.76 
30. 12 1542.9 Co? 154402 1541.7 1k -2.3 -0.6 49 12.27.65 0.37 28.24 27.09 A100 2629 -0.58 -2.34 
50-6 12 1541.2 CoB 1542.6 1539.7 120 -2.8 ~-1.0 601 12 266773 0240 27.33 26.06 120-165 -0.71 -2. 44 
15. 12 1539.1 0.6 1540.0 1537.9 120 -2.3 -U.8 -4%26 12 25-58 0.29 26.04% 25.07 12-1629 -0.51 -2.c? 
1co. 12 1537.6 1.5 1539.7 1535.1 12. -0.7 0.6 -3.0 12 24.69 0.463 25.66 23.70 12 -0.68 -0.10 -1.57 
125. 12 1536.8 2e1 1539.5 1533.3 12. -0.9 QO.L 2.6 12 24.16 9264 25.230 22.40 120-0264 -0.30 -1.22 
150. 12 1535.4 2.3 1536.1 1531.6 120-206 7009 505 12 23.240 0.490 24.49 21.95 120-2223 -0.70 ~2.¢% 
200. 11 1530.0 1-7 1532.5 1528.2 LL Gelb -1-5 -609 11 20.98 ‘3.62 21.59 23.31 11 -1.70 -0.51 2.99 
250. 11 1525.7 0.6 1527.2 1524.3 Tho o-1.6 -1.0 -2.9 YL 19213 0.30 19.68 16.65 Yi -O067% -O-.%1 ~1.21 
300. ll 1523.4 CoS 1524.4 1522.9 ll o-1el -0.6 ~1.5 11018.10 0.18 18-45 17.93 Ll -046%6 -0.37 -O.68 
400. ll 1520.3 1-0 1523.1 1519.5 10 = -1.3 -O.1 -2.0 11 16.57 O.31 87245 16.33 10 -0.56 -0.20 -0.81 
500. AL 1515.4 1.86 1520.4 1513.8 ‘Lo -1.7 -O-6 2.2 VL 14.59 925% 16698 14.610 11-0466 -0.3% “0.86 
600. 11 15C9.1 2-4 1515.1 1506.4 ll -2.0 -1.3 -2.5 V1 12-31 0668 14.00 11.54 Al -0.71 -O. 1 -0.65 
700. 11 1502.9 2.0 1507.2 1499.5 11 -1.8 «86-1260 226 1k 20.17 0-56 11-37 9224 11 -0.63 -O.%1 +0200 
800. 1l 1496.9 2-4 1500.3 1493.2 10 -1-8 -1.2 2-6 lL 8-16 0663 G.12 7.22 11 -0.6b -0.49 -O.0) 
900. ll 1492.2 2-5 1495.8 1488.2 10 -1.3 -1.0 -1l.? 1k 6.55 02-63 7440 5.54 10 -0-.45 -0.37 -0.55 
1000. 11 1489.6 1.8 1492.7 1487.0 10) «-0.5 0.2 1.3 Yb S$.5L Co3 662% 4.85 11 -04.22 -0.9% -0.%5 
1100. 11 1489.4 1.4 1491.4 1487.4 10 ~-Q.1 d-2 0.6 YL 5.04 04634 5253 4656 10 -G-.13 -0.78 -O.¢? 
1200. ll 1489.7 1.1 1491.9 1488.4 10 0.1 O.% -O+3 Yl 4.72 O427 5.2% 4.39 1) -0.06 -9.91 -G.13 
1300. 9 1490.6 0.9 1492.3 1489.8 8 0.2 206 0.1 10 4.590 064622 4.96 4.31 19 -0.07 ~-0,02 -0.1) 
1400. 6 1491.5 C.7 1692.8 1490.8 8 0.3 0.4% 0.2 9 42632 O17 4-67 4.18 9 -0.06 -0.03 -0.09 
15CO. 6 1492.3 CoS 1493.3 1491.9 6 0.3 0.4 Oe2 6 4214 O613 4259 420% 6 -0-06 -0.0% -0.09 
1750. 2 149544 Cod 8495-4 1495.3 2 0.4 0.4% 0.4% 2 3.87 0.03 3.89 3.85 2 -0.03 -O0u3 -Oeves 
2000. 1 1496.4 C.0 1498.4 1498.46 1 0.4 0.4 0.4 1 3.60 0.00 3.60 3.460 2 -0.03 -0,03 -0.63 
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